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1. Introduction

In RAN4#90, the RRM requirements for DL quality report in Rel-16 eMTC were discussed, and following are captured in the approved WF [1].
	· The framework of NB-IoT requirements for channel quality report in Msg3 is re-used for eMTC

· The detailed requirements for eMTC are discussed based on further agreements from RAN1/2.

· RAN4 to consider the difference between NB-IoT and eMTC , for example for the following aspects:

· hypothetical MPDCCH parameters and the evaluation period

· report mapping

· measurement accuracy

· RAN4 to discuss whether to specify requirements for aperiodic quality report in connected mode using same quality definition as in IDLE mode Msg3 based on further agreements from RAN1/2


In this paper we will provide our views on RRM requirements on DL quality report in Rel-16 eMTC.
2. Discussion
RAN4 agreed to use the framework of Rel-14 NB-IoT to define RRM requirements for DL quality report in Msg3 for Rel-16 eMTC. The NB-IoT requirements include mainly 3 parts:
–
hypothetical MPDCCH parameters and the evaluation period

–
report mapping

–
measurement accuracy

On hypothetical MPDCCH parameters, looking at NB-IoT requirements, all parameters are re-using from RLM except maximal repetition level which is the quantity to be reported. Similar principle can be followed for eMTC, but there are some differences to be considered.

In RAN1#96, the following agreements were made.

	Agreement:
For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level


If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level. In RLM, the maximal AL is determined from the numberPRB-Pairs, which is a parameter for USS. For DL quality report in Msg3, the maximal AL should be based on CSS that UE monitors in idle mode. For all CSS UE monitors in idle, the maximal AL is 24, so AL for the hypothetical MPDCCH can be fixed as 24.

If the repetition number in DL quality information equals to 1, RAN1 has not decided which quantity (AL or R) is reported and which is pre-defined, so RAN4 should wait for further agreements from RAN1.
Proposal 1: MPDCCH parameter for DL quality report in Msg3 is re-used from RLM, expect maximal repetition level and aggregation level.
· If the repetition number in DL quality information is larger than 1, the MPDCCH aggregation level is 24.
· If the repetition number in DL quality information equals to 1, wait for RAN1 decision to determine the maximal MPDCCH repetition level and aggregation level.
On evaluation period, in NB-IoT the measurement for DL quality report can be done in T1 or T2:

-
T1 is the period before NPRACH transmission used for NRSRP measurement for enhanced coverage level estimation

-
T2 is the period from the beginning of the random access response to the beginning of PUSCH format 1 for DL channel quality reporting.

In our view, the same can be re-used for eMTC. In addition, in RAN2#105, the following agreements were made, which indicates that there is no restriction on where measurement can be made.
	Agreements

- UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.

- For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.

- Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.


Proposal 2: Re-use the same evaluation period (T1 and T2) from NB-IoT for eMTC for DL quality report in Msg3.
On report mapping, RAN1#96 has made the following agreements.

	Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.


Our view is that RAN4 should discuss the issue after RAN1 decides the number of bits and contents of the report, e.g. repetition level, aggregation level, and preferred NB. 
On the accuracy, in NB-IoT the accuracy is defined by checking the NPDCCH BLER with the reported repetition level (should result in BLER <=1%) and a lower level (should result in BLER >1%). The same definition can be re-used for eMTC, but the details should again depend on RAN1 agreements on number of bits and contents of the report.
RAN1 has agreed the NB or NBs that UE should measure for DL quality report depending on whether frequency hopping is configured for MPDCCH. In our view, this should not impact the definition of the measurement accuracy, but instead the difference can be reflected in the test cases.
Proposal 3: The definition of measurement accuracy of DL quality report in Msg3 can re-use from NB-IoT.

Proposal 4: RAN4 to discuss the report mapping and accuracy requirements for DL quality report in Msg3 after RAN1 makes agreements on the number of bits and contents of the report.

For quality report in connected mode, RAN1 has made some agreements as follow.
	Agreement
For DL quality report in connected mode
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.


In our view, the discussion is still in early phase in RAN1/2, and there are still many open issues in the design. Therefore, RAN4 can wait for more conclusions before discussing the RRM impact.
Proposal 5: RAN4 to wait for more RAN1/2 conclusions on DL quality report in connected mode before discussing the RRM impact. 

3. Conclusions

In this paper we provided our views on RRM requirements on DL quality report in Rel-16 eMTC.
Proposal 1: MPDCCH parameter for DL quality report in Msg3 is re-used from RLM, expect maximal repetition level and aggregation level.
· If the repetition number in DL quality information is larger than 1, the MPDCCH aggregation level is 24.

· If the repetition number in DL quality information equals to 1, wait for RAN1 decision to determine the maximal MPDCCH repetition level and aggregation level.
Proposal 2: Re-use the same evaluation period (T1 and T2) from NB-IoT for eMTC for DL quality report in Msg3.
Proposal 3: The definition of measurement accuracy of DL quality report in Msg3 can re-use from NB-IoT.

Proposal 4: RAN4 to discuss the report mapping and accuracy requirements for DL quality report in Msg3 after RAN1 makes agreements on the number of bits and contents of the report.

Proposal 5: RAN4 to wait for more RAN1/2 conclusions on DL quality report in connected mode before discussing the RRM impact. 
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